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Abstract— Overflows along the Seine River are part of history 
and many towns close to the Seine estuary are affected by 
flooding risks. Nowadays, flooding risks are the centre of 
various regulatory frameworks (flooding directives, hazards 
prevention plans, hazards studies …) managed by 
organizations including some GIP Seine-Aval partners. 
To provide consistency to its partners, the GIP Seine-Aval has 
led a study, subcontracted to ARTELIA, which aims at 
defining reference water levels and their occurrences which 
will then be considered for flooding risk management in the 
Seine estuary. To carry this study, a hydrodynamic numerical 
model of the estuary (175 km of river length) has been 
developed on the basis of current bathymetry and several 
forcing parameters (tides, Seine flows, maritime and 
meteorological set-up). The model takes into account the flood 
plain in order to well represent water volumes exchanged. The 
software used is TELEMAC 2D [EDF R&D] with the 
implementation of a specific module developed by ARTELIA; 
this last module enables to take into account dikes and 
embankments with a great accuracy and in an operational way.  
The model was calibrated by comparison of water levels (model 
results) and measures along the estuary (15 points) and for 6 
events (floods and storms). It simulates the tide propagation 
and water levels in low water channel and main flooding areas 
in the Seine estuary with good accuracy. 
After consultation with stakeholders, different scenarios have 
been defined and studied with the model: hydro-climatic 
conditions of historical floods and storms, climate change 
effects (sea level rise), theoretical flooding conditions. 
 
I. INTRODUCTION 
In coastal areas, especially in estuaries, strong tides can 
combine with storm events and exceptional river discharges 
to generate flooding hazards. The Seine Estuary used to be 
submitted to floods: about sixty main floods have been listed 
since the VIth century and more recently overflows (more or 
less important) have been noticed in 1955, 1970, 1995, 1999, 
2001, 2008…[7] 
Various factors affect water levels in the estuary: 
hydrology (river discharges and groundwater flows), 
astronomical tides, meteorological events (influence of winds 
and atmospheric pressure). The highest water levels reached 
correspond to the combination of various parameters: for 
example strong flow with, high tides, western wind and low 
atmospheric pressure [5]. According to the localization inside 
the estuary (upstream, river mouth, middle of the estuary), 
parameters triggered have a different intensity and then a 
different weight in the generation of flood. Each flood is a 
unique one. 
This paper describes the main results obtained during the 
study especially the set-up of the numerical model and the 
scenarios studied. 
II. PRESENTATION OF THE STUDIED AREA : THE SEINE 
ESTUARY 
The Seine estuary (Fig. 1) extends from the Poses dam 
upstream to the oriental part the Seine Bay downstream, 
which corresponds to about 160km of river length. The 
estuary is composed of the near maritime area, the coastal 
part and the Seine low-flow channel separated from the flood 
plain by banks. The area modelled extends to 15kms 
upstream from Poses. 
The two main urban areas are Le Havre (17 cities – 
around 250 000 citizens), located in the coastal area, and 
Rouen, Elbeuf, Austreberthe (71 cities – around 500 000 
citizens), located in the upstream estuary area.  
The altimetric system used is Le Havre Marine Level – 
Cote Marine Le Havre (CMH) and the coordinate system is 
the RGF93 (Réseau Géodésique Français). Kilometric points 
(PK) are taken from Pont Marie, Paris. 
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VII. CONCLUSIONS AND PROSPECTS 
The aims of the study have been reached. A model has 
been set up to simulate water levels along the estuary and 
inside the low water channel. Flood areas can also be 
identified. The model has been used to test various scenarios 
leading to floods. Various operational applications are in 
progress: use of water level evolution at the Seine mouth as 
input data for hazard studies, modelling of the sea level 
propagation to map the flooding areas for regulatory 
frameworks, identification of stakes submitted to a 100 years 
flooding. Sensitivity tests concerning the variation of forcing 
parameters (discharges, tides, winds, sea level rise) and 
simulations of new scenarios are planned. 
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